Condensation of 4-substituted phthalonitriles with lithium 2-N,N-dimethylaminoethoxide in 2-N,N-dimethylaminoethanol gives a non-statistical mixture of tetrasubstituted phthalocyanines at room temperature or lower while 3-substituted phthalonitriles similarly condense with lithium octan-l-olate in octan-1-ol giving 1,8,15,22-tetrasubstituted phthalocyanines as pure isomers.
readily condensed to phthalocyanines in refluxing 2-N,Ndimethylaminoethanol (DMAE) (135 "C).4.5 Lower temperature synthesis of phthalocyanines in refluxing butan-l-ol (80 "C) using DBU6.7 as a base is also common. Other low temperature synthesis include the use of 1,3,3+richloroisoin-dolines,s l-imino-3-methylthio-6-neopentoxyisoindoline,e or UV methodsro but all give phthalocyanines in low yields, use complex apparatus or require poorly accessible starting materials.
Condensation of 4-and 3-substituted phthalonitriles typically
give a mixture of four ditferent regioisomers.t t It has recently been shown that bulky substituents in 3-substituted phthalonitriles promotes single isomer formationl2 upon condensation al 75 oC in octan-l-ol.
The development of a routine phthalocyanine synthesis at room temperature or lower would be important in that temperature sensitive substituents on the precursor phthalonitrile could be used, the extent of impurities formed at higher temperatures could be reduced, impurities which are difficult to remove could thus be eliminated, and the possibilities of forming single isomer phthalocyanines incorporating a wide variety of substituents wouid be enhanced.
In condensations in our laboratory using diminoisoindolines in DMAE, we had noticed that phthalocyanine formation begins to occur at a temperature as low as 90 oC even though the standard procedure is accomplished at 135 "C. We thought of preparing the alkoxide of this solvent with lithium metal and using this alkoxide in phthalocyanine formation, a seeming trivial modification of existing protocol but one that has important ramifications. We subsequently showed that lithium octan-I -olate in octan-l -ol was also successful for phthalocyanine formation at room temperature but that lithium pentanl-olate in pentan'l-ol or lower molecular weight alkoxides in lower alcohols did not give phthalocyanines at lower temperatures in accordance with the literature.l'2 Thus, condensation of phthalonitrile 1, 4 Mononuclear metal-free 2,3,9, 10, I 6, 1 7,23,Z4-octakis(3',3'-dimethyl-l'-butynyl)phthalocyanine (4) (hereafter referred to as mononuclear phthalocyanine), which formed as a by-product, had to be removed to purify the desired binuclear phthalocyanine. (Fig. 2b) ; and one AA'BB' pattern multiplet attributable to -OCH2-prochiral protons in the 4.0-4.5 ppm region (Fig. 2c) ; and one singlet attributable to the inner protons in the -2.0 to -3.5 ppm range (Fig. 2d) As stated above, the NMR spectra showed both temperature and concentration dependence. Figure   3a and b show the concentration dependence of the chemical shifts of the inner imino protons and some of the aromatic protons of the binuclear phthalocyanine in benzene-d6 solutions. Although the signal shifted downfield in the high concentration region (10-2-t0-n mol l-t) as the concentration was lowered, it remained unchanged in the low concentration region (10 a-10-6 mol l-t). In the previous paper [5] However, no such saturation phenomena against varied concentration was observed for any mononuclear phthalocyanines. Therefore, the saturation phenomenon is attributed to some preferred cofacial conformation of the binuclear phthalocyanine in solution.
A similar saturation phenomenon was observed when a nitrobenzene-d5 solution containing the binuclear phthalocyanine was heated up to 420 K (Fig. ) . Although the inner protons did not show a clear saturation up to 420 K, the chemical shift seems close to saturation around -2 pp-, the value of which is much lower than those of the known mononuclear phthalocyanines [5] COESY spectra were measured using a Bruker ARX 400 high field Fourier transform instrument.
1, 3-Bis-2'-(9',1O',1 6',17',23',24' -hexa kis(3",
The starting phthalonitriles 1 [7] and 2 [5] were prepared according to the literature [5, 7] . To a suspension of 0.1mol of lithium l-pentoxide in 10 ml of l-pentanol was added a mixture of 
